Menopause marks the end of women's menstruation and reproduction. Once a woman has not menstruated for 12 months retrospectively she is considered to have entered the postmenopausal period (Sherman, 2005) . In the vast majority of women the menopausal transition is associated with vasomotor symptoms, such as hot flushes, as well as psychological symptoms, such as mood disturbance. Both types of symptoms may persist into the early stages of postmenopause (Hunter, 2007) . Menopausal symptoms can cause discomfort, and these symptoms and other changes associated with menopause, may impact on social life, psychological health, and quality of life (Bachmann, 2005; Dennerstein, 1996) . Menopause is also associated with an increased risk of developing cardiovascular disease and osteoporosis (Garnero, Sornay-Rendu, Chapuy, & Delmas, 1996; Rosano, Vitale, Marazzi, & Volterrani, 2007) .
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health, including reducing osteoporosis and cardiovascular risk (Asikainen, Kukkonen-Harjula, & Miilunpalo, 2004) . A literature search did not reveal any studies examining the impact of menopause on involvement in sports or other physical activities, however. Anecdotal reports from competitive master swimmers suggest that the menopausal transition may produce negative effects on women's swimming, their attitudes toward swimming, and their levels of participation.
Master athletes take part in sports events designed specifically for middle-age and older adults. Masters competitions are growing around the world, with over 50 countries sponsoring Masters events. There are public health implications as Masters sport encourages adults to maintain healthy levels of physical activity. The age at which one becomes a Masters athlete varies by sport. Masters swimming caters to swimmers who are aged 25 and older, competing in five-year intervals with the largest numbers tending to be in the age ranges 40-59. In the UK, there are around 7000 registered Masters swimmers, with approximately 40% females (Amateur Swimming Association, 2007) . It encompasses a wide range of abilities, from serious international competitors to those swimming purely for leisure. In this study, we conducted an internet-based cross-sectional study to assess female Masters swimmers' perceptions of the influence of menopause on their swimming.
Method Participants and Recruitment
Eligible women were aged 25 years and older and were registered with their national Masters swimming organization. A promotional flyer inviting women to complete an internet-based questionnaire was distributed at Masters swimming competitions in the UK. Following this, 107 swimmers who expressed interest in taking part were e-mailed the internet link to the survey. In the UK, invitations to participate were also placed in swimming magazines and were sent to 50 regional associations and clubs. Swimmers in English speaking nations with high levels of Masters swimming were also targeted. Consequently, e-mails were sent to 58 regional associations and clubs in Australia and 130 in Canada. In addition, a link to the survey was posted on Masters swimming websites and e-mail discussion lists in Canada, the USA, Australia and New Zealand. The women completed the questionnaire anonymously.
Pilot Focus Group
To identify appropriate issues to address in the online questionnaire a pilot focus group was conducted. This group also piloted a measure assessing the impact of menopausal symptoms on swimming, adapted from Perz (1997) . Five women, all competitive Masters swimmers, with an average age of 56 years, participated in the focus group. Four identified themselves as postmenopausal and one as perimenopausal (i.e., changing menstrual patterns). For 90 min, the group discussed the question of "How has menopause affected your swimming and other physical activities, and what are your thoughts on this?" The discussion was audio recorded and a transcript was produced. A thematic analysis (Pope, Ziebland, & Mays, 2000) revealed 2 International Journal of Aquatic Research and Education, Vol. 3, No. 4 [2009] , Art. 5 https://scholarworks.bgsu.edu/ijare/vol3/iss4/5 DOI: 10.25035/ijare.03.04.05 four main themes: (a) physical symptoms and their effect on swimming; (b) psychological symptoms and their effect on swimming; (c) other psychological implications of menopause for swimming (e.g., confidence for and enjoyment of swimming) and (d) general effects of menopause on swimming (e.g., overall effects and effects on intensity of training). A questionnaire was piloted and posted on the internet, including items corresponding to each of the themes raised in the focus group.
Measures
Demographics information was gathered (Table 1 ). To assess levels of participation in physical activity respondents were asked, "How many hours a week do you spend swimming?" and "How many hours a week do you spend doing physical activity other than swimming? (only include activity that gets you breathing heavier than normal and that lasts at least 10 min)." Menopausal status was selfreported using a measure adapted from Perz (1998) , which is consistent with the STRAW staging criteria for menopausal status (Soules, Sherman, Parrott, Rebar, Santoro, Utian, & Woods, 2001) . Women chose which of four labels best described their menopausal stage (see Table 2 ). Adapting an existing measure (Perz, 1997) , participants were also asked to rate how they felt that 25 menopausal symptoms (13 physical, 12 psychological) had negatively affected their swimming in the last three months (i.e., no symptoms experienced, not affected, slight effect, moderate effect, strong effect, or extremely strong effect, see Table 3 ). Also using the latter scale, they gave a global rating of whether they felt menopause symptoms had negatively affected their swimming. Finally, the women reported their attitudes toward swimming and menopause. "In response to menopausal symptoms is the intensity of your swimming training much less intense, less intense, about the same, more intense, much more intense, or not applicable?" "If your menopausal symptoms have stopped, did your swimming performance improve once the symptoms stopped? (i.e., Yes/No/not applicable)" "Has your experience of the menopause affected your confidence for competing at swimming (i.e., no confidence at all, very much less confident, somewhat less confident, slightly less confident, not at all affected my confidence, not applicable)" and "Since the symptoms of the menopause do you enjoy swimming much less, less, about the same, more, much more, or not applicable?"
Data Analysis
Associations and differences between menopause status and demographics and attitudes to swimming were assessed using analysis of variance (ANOVA) and chi-squared tests. SPSS version 15 software was used and the level of significance for all tests was p < .05.
Results
Eligible women numbering 183 completed the survey over three months between January and March 2008. The demographics for the respondents are presented in Table 1 . The vast majority of participants were employed in professional/managerial occupations, living in the UK, rated themselves as having good or very good physical well-being and had given birth. They were highly active, with 84.6% (148/175) reporting doing a total of five hours or more of at least moderate intensity physical activity per week. A third (60/180) said that it was very or extremely important to them to be highly competitive at swimming and nearly half (44.2%, 76/172) reported having competed at swimming at least four times in the previous year. Nearly all the women (94% (172/183)) reported their menopausal status, with around a third considering themselves to be perimenopausal and a third postmenopausal (Table 2) . Table 1 Menopausal status was significantly associated with reports of physical activity (ANOVA, F = 3.8, p = .011), with those who were menopausal tending to report the highest levels of physical activity and those who where perimenopausal reporting the lowest: mean (SD) hours per week of activity: premenopausal = 9.2 (3.6), peri-menopausal = 7.9 (3.0), menopausal = 11.3 (4.6), postmenopausal = 8.8 (4.2). There were no significant differences in the menopausal groups according to education, hours of swimming, number of swimming competitions, professional/managerial status, or ratings of physical well-being. A quarter of respondents (24%, 44/176) reported that they felt that their menopausal symptoms had a moderate, strong, or extremely strong negative effect on their swimming; however, when considering 25 specific symptoms, only weight gain and sleeplessness were rated as affecting their swimming at a moderate, strong, or extremely strong level by at least a quarter of the women (see Table 3 ). There was no consistent pattern among these reports according to menopausal status.
Around a quarter of the respondents said they felt that the intensity of their swimming training had been reduced due to menopause and these reports were significantly associated with menopause status (Chi-squared test, c = 11.6, p = 0.003), with those who were perimenopausal reporting the greatest reduction in intensity (see Table 4 ). Approximately one-third of respondents reported that their confidence for competing had reduced due to menopause and that their swimming performance improved once menopause symptoms stopped. There was tendency for menopause status to be associated with reports of confidence (Table 4) , but this did not reach significance (c = 4.4, p = 0.113). A fifth of the women said that their enjoyment of swimming had been reduced by menopause, but this was not significantly associated with menopausal status (Table 4) .
Discussion
This survey provides preliminary evidence that a substantial proportion of Masters swimmers feel that menopause has some detrimental effects on their swimming. Specifically, around a quarter of respondents said that they felt that menopausal symptoms negatively affected their swimming. Weight gain and sleeplessness were the most frequently reported symptoms. In addition, around a third of respondents felt that their confidence for competing had reduced as a result of menopause and that their swimming performance improved once the symptoms stopped. About a quarter felt that the intensity of their swimming had reduced due to the menopause. In addition, overall levels of physical activity and perceived intensity of swimming training was significantly lower in those who were perimenopausal, relative to the other menopausal status groups.
Limitations
The study was limited in that menopausal status was defined somewhat subjectively (Perz, 1997) and future studies should consider ways to define menopausal status more objectively, for example, through hormonal analyses. The study was specific to highly physically active Masters swimmers. Studies are needed which compare reports of menopausal symptoms across women who use different levels of physical activity participation. For example, the extent to which involvement in physical 373 Table 3 Reports of Individual Symptoms Affecting Swimming Performance Presented According to Perceived Menopause Status (Frequencies Are for Those Rating Either a "Moderate," "Strong," or "Extremely Strong" Effect). Research and Education, Vol. 3, No. 4 [2009] activity influences menopausal symptoms needs to be investigated (Daley, StokesLampard, & MacArthur, 2007) . Those who are more active may have a different attitude toward menopause. For example, anecdotal reports from the current study suggest that many of the women welcomed menopause, as they felt that menstruation interfered with their swimming (Kishali, Imamoglu, Katkat, Atan, & Akyol, 2006) . In general, this study focused on the negative aspects of menopause and research is needed to explore potential positive influences of menopause on swimming. For example, Masters athletes could be asked whether menopause had in any way increased their confidence toward swimming participation, something that was not addressed in the current study. Finally, this study was restricted to women who are mostly of a higher socioeconomic status, who have access to the internet, and who live in the UK. Further studies are needed which assess the impact of menopause on swimming, and other physical activities, in lower socioeconomic groups and among a more international sample.
Implications
These findings have public health implications as participation in physical activity tends to decline with age (Stewart, 2005) . As women reach midlife, they need to be encouraged to maintain healthy levels of physical activity (Asikainen et al., 2004) . Participation in Masters sport is becoming an increasingly popular way of achieving the recommended levels of physical activity and declines in physical activity are less apparent in Masters athletes (Rosenbloom & Bahns, 2006) .
The present findings suggest that the experience of menopause may present a challenge to women who take part in Masters swimming. Sports coaches and participants need to be made aware of this challenge. In particular, issues related to weight gain, sleep disturbance, reduced confidence, and reduced intensity of physical activity may need to be addressed. For example, strategies for boosting confidence and managing symptoms need to be devised for swimmers undergoing or preparing for the menopause transition.
Further studies, including longitudinal studies, are needed with larger samples to assess the relative impact of different aspects of menopause on sports participation and performance, across a range of sports and among competitive and more casual participants. Such studies should also more clearly differentiate general psychological and physical symptoms and those relating to aging from menopausal symptoms. In addition, cohort studies are needed to determine whether menopause results in reduced levels of physical activity, either on a temporary or a more permanent basis.
Conclusions
This is the first study to the authors' knowledge to examine the perceived effect of menopause on swimming. In summary, the present data indicates that women perceived that the menopausal transition had some detrimental effects on their swimming. It is possible that the impact of menopause contributes to decreased participation and also reduced the quality of life for Masters swimmers. Future studies need to explore this issue among different populations of Masters swimmers or other Masters athletes, and also across a range of other physical activities.
